lllBIIIllWlllDIIIIIlll 

(ID EP 1 209 933 A1 

(12) EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 

(43) Date of publication: (51) | nt ct 7. H 04 Q 7/34 

29.05.2002 Bulletin 2002/22 

(86) International application number: 

(21) Application number: 01943898.5 PCT/JP01/05709 * 



(22) Date of filing: 02.07.2001 (87) | nternat ional publication number: 

WO 02/03735 (10.01.2002 Gazette 2002/02) 



(84) 


Designated Contracting States: 


• TANIBAYASHI, Yoichi 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Fujisawa-shi, Kanagawa 251-0052 (JP) 




MC NLPT SETR 


• YAMAMOTO, Hlroyuki 






Yokohama-shi, Kanagawa 235-0023 (JP) 


(30) 


Priority: 30.06.2000 JP 2000199667 


• CHIKAMORI, Mioko 






Kita-ku, Tokyo 115-0045 (JP) 


(71) 


Applicant: NTT DoCoMo, Inc. 


♦ TERAMACHI, Seigo 




Tokyo 100-6150 (JP) 


Kashiwa-shi, Chiba 277-0043 (JP) 






• KARIYA, Aki 


(72) 


Inventors: 


Ichikawa-shi, Chiba 272-0115 (JP) 


• 


KAIWA, Masahiro 




Funabashi-shl, Chlba 274-0805 (JP) 


(74) Representative: HOFFMANN - EITLE 


• 


SHIMA, Kenichi 


Patent- und Rechtsanwalte 




Yokosuka-shi, Kanagawa 239-0841 (JP) 


Arabellastrasse 4 






81925 Munchen (DE) 



(54) METHOD AND APPARATUS FOR ASSISTING POSITIONAL INFORMATION SERVICE 



J 



Europaisches Patentamt 
( 1 9} /fill European Patent Office 

Office europeen des brevets 



(57) Service support gateway 1 is connected to net- way 1 provides service provider 3 with a service of ob- 

work 2. Service provider 3 having ASP 31 and CP 32 taining location information indicating the location of lo- 

provides a service relating to location of locating target eating target person and a service of sending the loca- 

person 4 by using network 2. Service supporting gate- tion information to a specified destination. 




Q. 
Ill 



Printed by Jouve, 7S001 PARIS (FR) 



BNSDOCID: <EP iz0y&33Ai_l_> 



1 



EP 1 209 933 A1 



2 



Description 

TECHNICAL FIELD 

[0001] The present invention relates to a method and 
an apparatus for supporting services which various 
service providers provide in relation to the location of a 
locating target person by using a network. 

BACKGROUND ART 

[0002] With the spread of various kinds of mobile de- 
vices such as a mobile phone, various services using 
mobile devices are available. One such service is a lo- 
cation information service providing a service relating to 
the current location of a locating target person who may 
be or may not be a user of this service. This location 
information service is for example a current location 
searching service of a PHS phone, a current location 
searching service of locating a locating target person 
such as a senior person or a child, and a service of de- 
livering information relating to the current location. 
[0003] To carry out this kind of location information 
service, it is necessary to locate the current location of 
the locating target person. This location is usually con- 
ducted by giving a locating target person a mobile de- 
vice such as a mobile terminal , a Personal Handy-phone 
System (PHS) phone, or a Personal Digital Assistant 
(PDA) with GPS function and by exchanging signals for 
locating between a location device and the mobile de- 
vice. 

[0004] However, the locating methods differ depend- 
ing on the mobile devices of locating target persons. 
Hence, location information service providers at present 
are able to provide a location information service to only 
locating target persons having a particular kind of mobile 
device. Therefore, to provide location information serv- 
ice to many locating target persons having various kinds 
of mobile device, a service provider has to prepare lo- 
cation means for various mobile devices; this increases 
costs for providing location information service. Also, 
there are cases where necessary representing format 
of location information is different depending on the con- 
tent of the location information service. For example, lo- 
cation information expressed by latitude and longitude 
is preferable when providing one kind of service, and 
location information expressed by address (character 
string) is preferable when providing another kind of serv- 
ice. In this case, the service provider has to have means 
for generating location information with suitable repre- 
senting format for each service. 

[0005] As described above, provision of location in- 
formation services places a great burden on service pro- 
viders. 

[0006] Although the contents of service provided by 
various service providers are different, there are only 
limited kinds of obtaining methods for location informa- 
tion necessary to service providers, and it is conceivable 



that there are many methods that can be shared by serv- 
ice providers. However, service providers install facili- 
ties for obtaining and managing location information of 
users, resulting in investing in the same facilities. 

5 

DISCLOSURE OF INVENTION 

[0007] Hence, it is economically preferable on the 
whole to release the service providers from these proc- 

10 esses such as obtaining and managing location infor- 
mation that can be shared by other service providers, 
and to let the service providers focus on providing vari- 
ous services by using location information. This can re- 
sult in promoting free and fair competition among serv- 

15 ice providers, and consequently various location infor- 
mation services according to preferences of the users 
can be provided. The present invention is made in ac- 
cordance with the above idea, and has an objective of 
providing a location information service supporting 

20 method and a location information service supporting 
gateway that can release service providers from the bur- 
den of obtaining and managing location information and 
can promote a provision of various location information 
service. 

25 [0008] To achieve this object, the present invention 
provides a location information service supporting meth- 
od comprising: a location information obtaining service 
in which a location information service supporting gate- 
way is situated between a first network including a mo- 

30 bile network and a second network obtains a location 
information indicating the location of a locating target 
person via the first network and a mobile device accom- 
panied with the locating target person so that a service 
provider provides a service relating to the location of the 

35 locating target person; and a location information send- 
ing service in which the location information service sup- 
porting gateway sends the location information to a des- 
tination designated by the service provider via the first 
or the second network. 

40 [0009] In the location information service supporting 
method, a main supporting task is carried out by the lo- 
cation information service supporting gateway situated 
between a first network including a mobile network and 
a second network. The location information service sup- 

45 porting gateway is able to obtain, on behalf of the service 
provider, the location information of a locating target per- 
son who is difficult to be located by using the first net- 
work. Then the location information service supporting 
gateway sends the thus obtained location information to 

so a destination designated by the service provider. By this 
supporting task, the service provider can conduct its lo- 
cation information service without a burden of obtaining 
and managing the location information. 
[0010] In the location information sending service, the 

55 location information service supporting gateway may 
send the location information to the service provider it- 
self. Also, the second network may include a mobile net- 
work. In this case, in the location information sending 
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service, the location information may be sent to a des- 
tination designated by the service provider via the mo- 
bile network. 

[0011] In a preferred form, on behalf of the service 
provider, the location information service supporting 
gateway certifies a locating target person or a person 
who receives a service. Also : on behalf of the service 
provider, the location information service supporting 
gateway may determine if locating a locating target per- 
son is possible. 

[0012] In another preferred form, in the location infor- 
mation sending service, the location information service 
supporting gateway changes the format of the location 
information into a format suitable for a service that uses 
the location information, and sends to a service provider 
that provides this service. 

[0013] Also, in another preferable form, the location 
information service supporting gateway accumulates, 
for each of the service, the amount of task processes 
incurred due to the provision of the service, and collects 
a service charge according to the amount of the proc- 
esses from at least one of the service provider that pro- 
vides the service, the locating target person, or a target 
person of service by the service provider. 
[0014] Also, in another preferable form, at least one 
of the location information service supporting gateway 
or a communication carrier that provides a wireless 
communication service to the mobile device collects a 
service charge on behalf of the service provider who 
provides the service. 

[0015] Also, in another preferable form, the location 
information service supporting gateway provides an ad- 
vertisement to a mobile device accompanying the locat- 
ing target person, collects fee for the advertisement from 
the advertiser^ and pays to the service provider the ad- 
vertisement fee as all or a part of a service charge for 
service by the service provider. 

[0016] In a preferred form, the location information ob- 
taining service comprises: a step for determining an ap- 
propriate locating method for a mobile device accompa- 
nied by the locating target person; a step for ordering to 
locate the locating target person to a locating means 
which locates in a determined locating method; and a 
step for obtaining the location information sent from the 
locating means in response to the ordering. 
[0017] In this form, the location information service 
supporting gateway may accumulate the amount of task 
processes incurred due to the locating, collect service 
charges according to the amount of the task processes 
from at least one of the locating target persons or a tar- 
get person of the service, and pay the service charge to 
a manager of the locating means. 
[001 8] Also, it is possible that at least one of the loca- 
tion information service supporting gateway or a com- 
munication carrier that provides a wireless communica- 
tion service to the mobile device collects, on behalf of a 
manager of the locating means, a locating fee for loca- 
tion by the locating means. 



[0019] In a preferable form, the location information 
service supporting gateway carries out the location in- 
formation obtaining service and the location information 
sending service on a schedule determined in advance. 
5 [0020] In another preferable form, the location infor- 
mation service supporting gateway periodically carries 
out the location information obtaining service to acquire 
a moving direction and a moving speed of the locating 
target person, and, in the location information sending 
10 service, sends the moving direction and the moving 
speed together with the location information. 
[0021] In another preferable form, in the location in- 
formation sending service , the location information serv- 
ice supporting gateway checks the reaching of location 
is information to a destination and sends a reaching noti- 
fication to a mobile device of the locating target person. 
[0022] The present invention also provides a location 
information service supporting gateway situated be- 
tween a first network including a mobile network and a 
second network, the gateway comprising: a location in- 
formation obtaining means for obtaining a location infor- 
mation indicating the location of a locating target person 
via the first network and a mobile device accompanied 
with the locating target person so that a service provider 
provides a service relating to the location of the locating 
target person; and a location information sending 
means for sending the location information to a destina- 
tion designated by the service provider via the first or 
the second network. 

[0023] In a preferable form, a location information 
service supporting gateway further has a means for cer- 
tifying a locating target person or a person who receives 
a service on behalf of the service provider. 
[0024] In another preferable form, a location informa- 
tion service supporting gateway further has a means for 
changing the format of the location information into a 
format suitable for a service that uses the location infor- 
mation. 

[0025] In another preferable form, the location infor- 
mation obtaining means determines an appropriate lo- 
cating method suitable for a mobile device accompanied 
with the locating target person, and orders the location 
of the locating target person to a locating means that 
locates according to a determined locating method. 
[0026] In another preferable form, a location informa- 
tion service supporting gateway further comprises an 
accumulating means for determining at least one of the 
amount of processes accumulated due to obtaining lo- 
cation information by the location information obtaining 
means or due to sending location information by the lo- 
cation information sending means; and a collecting 
means for collecting a service charge according to the 
amount of accumulated processes from at least one of 
the service providers, the locating target person, an 
owner of the locating means, or a target person of the 
service. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0027] 

Fig. 1 is a block diagram showing the entire config- 
uration of the location information service support- 
ing system of an embodiment of the present inven- 
tion. 

Fig. 2 is a diagram showing one form of self-location 
searching service provided by the embodiment. 
Fig. 3 is a diagram showing one form of self-location 
registration service provided by the embodiment. 
Fig. 4 is a diagram showing one form of self-location 
notification service provided by the embodiment. 
Fig. 5 is a diagram showing one form of other per- 
son's location searching service provided by the 
embodiment. 

Fig. 6 is a diagram showing details of service sup- 
porting tasks in the self-location searching service 
provided by the embodiment. 
Fig. 7 is a diagram showing details of service sup- 
porting tasks in the self-location registration service 
provided by the embodiment. 
Fig. 8 is a diagram showing details of service sup- 
porting tasks in the self-location notification service 
provided by the embodiment. 
Fig. 9 is a diagram showing details of service sup- 
porting tasks in the other person's location search- 
ing service provided by the embodiment. 
Fig. 10 is a diagram showing the first method for 
collecting service charge used in the location infor- 
mation service supporting system of the embodi- 
ment. 

Fig. 1 1 is a diagram showing the second method for 
collecting service charge used in the location infor- 
mation service supporting system of the embodi- 
ment. 

Fig. 12 is a diagram showing the third method for 
collecting service charge used in the location infor- 
mation service supporting system of the embodi- 
ment. 

BEST MODE OF CARRYING OUT THE INVENTION 

[0028] With reference to the drawings, embodiments 
of the present invention will be described. Note that fol- 
lowing embodiments are only examples of the present 
invention, and the present invention can have various 
forms within the scope of its technical idea. 

A. Location information service supporting system 

A-1 , Entire configuration 

[0029] Fig. 1 is a block diagram showing the entire 
configuration of the location information service sup- 
porting system according to this embodiment. As shown 
in the figure, the location information service supporting 



system is essentially comprised of a service supporting 
gateway 1 , a network 2 such as a mobile commun ication 
network or a fixed network, a service provider 3, and a 
locating target person 4. 

5 [0030] Service provider 3 is one of various organiza- 
tions that provide location information service relating to 
the current location of locating target person 4 by using 
network 2. Service provider 3 includes an Application 
Service Provider (ASP) 31 that has an application soft- 

10 ware for, for example, a map service system, a car allo- 
cation managing system, and a store managing system 
and uses them for client corporations, and a Content 
Provider (CP) 32 that conducts an information delivery 
service relating to the user's current location such as 

15 sightseeing information, map information, and restau- 
rant information. 

[0031] Service supporting gateway 1 is connected to 
the first network 2 that includes a mobile network and to 
service provider 3 via the second network 5. The second 
20 network 5 can be a network or a private line such as the 
Internet. Service supporting gateway 1 relays data be- 
tween networks. Service supporting gateway 1 also ob- 
tains and manages location information necessary for 
location information service provided by service provid- 
es ©r3. 

[0032] Configuration of service supporting gateway 1 
will be described in detail below. 

[0033] As shown in Fig. 1 , service supporting gateway 
1 has a locate-request distribution server 11 , a location 
30 information server 12, and an application middleware 
server 13. Also, a locating unit 1 A is connected to serv- 
ice supporting gateway 1 . 

[0034] Locating unit 1 A is a means for measuring the 
current location of locating target person 4. In this em- 

35 bodiment, locating target person 4 has to have a mobile 
device to receive location information service relating to 
the current location of locating target person 4. Locating 
unit 1 A measures the current location of locating target 
person 4 in cooperation with the mobile device held by 

40 locating target person 4. 

[0035] In this explanation , each locating target person 
4 carries a mobile device such as a mobile phone, a Per- 
sonal Handy-phone System (PHS) phone, or a portable 
device like a Personal Digital Assistant (PDA) with a 

45 function of Global Positioning System (GPS). Depend- 
ing on the mobile device, a method of measuring the 
current location of the locating target person (a proce- 
dure for obtaining the current location) differs. There- 
fore, locating unit 1 A has various means for these locat- 

50 ing methods. Note that locating unit 1 A may be a sepa- 
rate unit from service supporting gateway 1 , or may be 
a part of service supporting gateway 1 . 
[0036] To receive location information service relating 
to his or her current location, locating target person 4 

55 sends locate-request to service supporting gateway 1 
by using his or her mobile device. Depending on the lo- 
cation information service, this locate-request is sent to 
service supporting gateway 1 from service provider 3. 
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Locate-request distribution server 11 in service support- 
ing gateway 1 is a means for distributing locate-request 
sent as this to a locating means of locating unit 1 A suit- 
able to the mobile device of locating target person 4. 
[0037] Location information server 1 2 is a means that 
manages the location information of locating target per- 
son 4 obtained by locating means of locating unit 1 A and 
provides the location information to user or service pro- 
viders and so on who desires these information. In more 
detail, location information server 12 stores temporarily 
the location information sent from locating unit 1A 
changes the representing format of the location infor- 
mation into a representing format suitable to processes 
conducted by a user or to service provider 3, and pro- 
vides to the user or service provider 3. For example, lo- 
cation information server 12 has a function of changing 
a location information expressed by latitude and longi- 
tude into a location information expressed by address. 
[0038] Note that a user here is a person who receives 
a service provided by service provider (that is, a person 
aimed at for the service), can be a locating target person 
himself, or can be another person depending on the 
service. 

[0039] Application middleware server 13 is a means 
for conducting, on behalf of service provider 3, process- 
es such as user authentication or charging processes 
necessary when service provider 3 provides user with 
location information service. 

[0040] Service supporting gateway 1 uses these 
means to conduct service supporting tasks such as ob- 
taining, managing and providing user's location informa- 
tion, verifying user, and charging a user for service pro- 
viders of location information service. Service provider 
3 receives the location information service supporting 
tasks and provides users with various location informa- 
tion services^ and gets service charge for it. 
[0041] Owner of service supporting gateway 1 re- 
ceives service charge for location information support- 
ing tasks from service provider 3 or users. 
[0042] These are overall pictures of location informa- 
tion service supporting systems of the embodiment. 

B. Various forms of the location information service 

[0043] Figs. 2 to 5 show various forms of the location 
information service provided by service provider 3 with 
support of service support gateway 1 . These services 
will be described below. 

B-1 . Self-location searching service (Fig. 2) 

[0044] First, a service form called self- location 
searching service will be described. 
[0045] This self-location searching service is a loca- 
tion information service that provides a user (locating 
target person 4) - for example a pedestrian- with his or 
her current location, with information about the vicinity 
of the current location, or route from the current location 



to his or her destination after searching it. 
[0046] This self-location searching service is provid- 
ed, for example, as follows. 

[0047] First, a user wishing a self-location searching 
5 service calls and sends locate-request to service sup- 
porting gateway 1 via network 2 by using his or her mo- 
bile device. 

[0048] Locate-request distribution server 12 in serv- 
ice supporting gateway 1 receives the locate-request 

10 and determines the type of mobile device (for example, 
mobile device with GPS function, PHS phone, or a mo- 
bile packet terminal), and then sends the locate-request 
to a locating means among the locating means of locat- 
ing unit 1 A suitable for the determined type of the mobile 

*5 device. As a result, the locating means and user's mo- 
bile device exchange signals for obtaining location in- 
formation, whereby locating processes is carried out. 
[0049] To give an example, if a user's mobile device 
is a PHS phone, and a locating means calls the PHS 

20 phone via network 2, the paging signals are sent to the 
PHS phone via the base station of the PHS phone which 
is in its service area. The PHS phone sends the identi- 
fication information of the base station included in the 
paging signals back to the locating means. The locating 

25 means changes the identification information of the 
base station into location information (fonexample lati- 
tude-longitude information). 

[0050] Also, in a case where a user's mobile device 
is, for example, a portable phone with a GPS function, 

30 when a locating means pages the portable phone via 
network 2 , the portable phone sends the current location 
information expressed by latitude and longitude ob- 
tained by its GPS function back to the locating means. 
The locating means uses differential information of lati- 

35 tude-longitude information obtained by Differential Glo- 
bal Positioning System (DGPS), corrects the latitude- 
longitude information received from the portable phone, 
and generates location information. 
[0051] Location information server 12 of service sup- 

^0 porting gateway 1 stores the obtained location informa- 
tion and sends the location information to the user's mo- 
bile device or service provider 3 giving location informa- 
tion service. In this case, when there is a need for chang- 
ing the representing format of the location information 

45 into the one suitable to processes of service provider 3, 
location information server 12 does so to send it. As a 
result, a user can know his or her own location, and serv- 
ice provider 3 can send to the user's mobile device in- 
formation relating to the location information such as a 

50 map data around the current location indicated by the 
location information. 

[0052] Note that service supporting gateway 1 is also 
able to obtain location information of a mobile device 
without paging it. For example, when a portable phone 
55 with a GPS function is used and when the portable 
phone sends to service supporting gateway 1 a locate- 
request together with the latitude-longitude information 
obtained by its GPS function, service supporting gate- 
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way 1 can obtain latitude-longitude information without 
paging portable phone. Also, if a mobile device includes, 
in a paging signal used when paging service supporting 
gateway 1 via network 2, an identification information of 
the base station with which the mobile device commu- 5 
nicates, service supporting gateway 1 is able to obtain 
the location information without paging a portable phone 
even if the portable phone is a PHS phone or a portable 
phone without a GPS function. 

B-2. Self-location registration service (Fig. 3) 

[0053] Next, a service form called self-location regis- 
tration service will be described. 
[0054] This self-location registration service is a loca- 
tion information service in which location information 
server 12 of service supporting gateway 1 obtains and 
stores periodically the location information from, for ex- 
ample, a corporate employee (locating target person 4) 
and notifies it to a manager (user) of the corporation. 
[0055] This self-location registration service is given 
for example as follows. 

[0056] First, a portable phone with a GPS function 
held by a corporate employee or a communication ter- 
minal with a GPS function equipped in a car driven by 
a corporate employee periodically pages service sup- 
porting gateway 1 and sends locate- request and regis- 
tration request of self-location. 

[0057] Each time service supporting gateway 1 re- 
ceives the locate-request and registration request of 
self-location, it obtains the location information of the 
corporate employee and saves it on location information 
server 12. These processes are the same as described 
in the explanation forthe self-location searching service; 
hence the explanation for them is not given. 
[0058] Each time service supporting gateway 1 re- 
ceives the locate-request and registration request of 
self-location, it determines service provider 3 from the 
terminal identifier (call number) of the mobile device 
sending these requests, and sends to service provider 
3 the location information of the corporate employee. In 
this process, when there is a necessity of changing the 
representing format of the location information into the 
one suitable forthe process of service provider 3, loca- 
tion information server 12 does so and sends the loca- 
tion information. 

[0059] Service provider 3 stores the location informa- 
tion of all employees of the corporation sent as this into 
its location registration server. When service provider 3 
receives a request from a manager of the corporation, 
it retrieves the location information from the location in- 
formation server and sends it to the manager. 
[0060] Note that service supporting gateway 1 may 
store location information on corporate employees on 
behalf of service provider 3. In this case, a service given 
by service provider 3 is for example as follows; overlap- 
ping a map on the location information stored in service 
supporting gateway 1 for an easy use to corporate man- 



ager, and sending it to corporations. 
[0061] Also, instead of sending location information 
by service supporting gateway 1 to service provider 3 
(a so-called push type information delivery), service pro- 
vider 3 may obtain location information from service 
supporting gateway 1 (a so-called pull type information 
delivery). 

B-3. Self-location notification service (Fig. 4) 

[0062] Next, a service mode called self-location noti- 
fication service will be described. 
[0063] This self-location notification service is a loca- 
tion information service such as the current location of 
a user (locating target person 4) is immediately notified 
to an emergency center at the time of an emergency 
such as incident and an emergency service is contact- 
ed. 

[0064] This self-location notification service is provid- 
ed for example as follows. 

[0065] First, a user who subscribes to this self-loca- 
tion notification service makes a call and sends a locate- 
request by his or her mobile device to service supporting 
gateway 1 via network 2 when, for example, an engine 
trouble stops his or her car. 

[0066] When service supporting gateway 1 receives 
the locate-request, it obtains the location information of 
the user, and stores it in location information server 12. 
These processes are the same as described in the ex- 
planation forthe self-location searching service; hence 
the explanation for them is not given. 
[0067] Next, service supporting gateway 1 transmits 
the location information to the mobile device that sent 
the locate-request. The location information is received 
by the mobile device and displayed on the display of the 
mobile device. Also, the mobile device sends the loca- 
tion information and self-location notification request to 
service supporting gateway 1 . 

[0068] When service supporting gateway 1 receives 
the location information and self-location notification re- 
quest, it determines service provider 3, the provider of 
this self-location notification service, by using a terminal 
identifier (call ID) of the mobile device that sent them. 
Then service supporting gateway 1 sends the location 
information of the user to service provider 3. When 
sending location information, service supporting gate- 
way 1 changes the representing format of location infor- 
mation if it is necessary to do so for conforming the rep- 
resenting format to the process of service provider 3. 
[0069] Service provider 3 sends thus-sent location in- 
formation of the user to a service provider's center that 
gives a service such as a car allocation. The staff of the 
service provider's center determines the current loca- 
tion of the user who has trouble because his or her car 
fails to move, and the staff goes to the location to solve 
the trouble. 

[0070] Note that a mobile device may or may not dis- 
play the location information sent from service support- 
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ing gateway 1 . Also, the mobile device may send the 
location information to service supporting gateway 1 
without displaying. 

[0071] Also, in the above explanation, service sup- 
porting gateway 1 sends location information to service 
provider 3 after sending it to the mobile device. This is 
in order to get permission from the user about sending 
his or her location information to the service provider. 
However, if there is already an agreement that it is not 
necessary to gain the user's permission to send his or 
her location information, service supporting gateway 1 
may send the location information to service provider 3 
without sending it to the mobile device. 

B-4. other person's location searching service (Fig. 5) 

[0072] Next, a service form called other person's lo- 
cation searching service will be described. 
[0073] This other person's location searching service 
is a service that provides a parent, a user, with the cur- 
rent location of locating target person such as his or her 
child, pet, or senior person. 

[0074] This other person's location searching service 
is provided for example as follows, 
[0075] First, when a user, a parent, who subscribes 
the other person's location information search service 
wants to know the current location of his or her child (a 
locating target person), the user calls service provider 
3 through some kind of communication means and 
sends a search request. 

[0076] For all users of the other person's location 
searching service, service provider 3 stores identifiers 
of mobile devices of their locating target persons. When 
service provider 3 receives a search request, it retrieves 
the identifierof the mobile device of the locating target 
person of the user who sent the search request and 
sends the identifier and the search request to service 
supporting gateway 1 . 

[0077] When service supporting gateway 1 receives 
the locate-request and the identifier of the mobile de- 
vice, service supporting gateway 1 pages the mobile de- 
vice of the locating target person by using the identifier 
of the mobile device to obtain the location information 
and store it in location information server 12. These 
processes are the same as described in the explanation 
for the self-location searching service; hence the expla- 
nation for them is not given. However, since the mobile 
device is not communicating with service supporting 
gateway 1 at this time, it is impossible to use the above- 
mentioned method in which location of the locating tar- 
get person is carried out without paging the mobile de- 
vice. 

[0078] Next, service supporting gateway 1 sends the 
location information about the locating target person to 
service provider 3 that sent the locate-request. In this 
case, if it is necessary to change the representing format 
of the location information into the one suitable for proc- 
esses at service provider 3, location information server 



12 does so before sending the location information. 
[0079] Service provider3 sends thus-sent location in- 
formation of the locating target person to the user as a 
search result. 

5 

C. Function of Service Supporting gateway 

[0080] Figs. 6 to 9 show details of service supporting 
tasks executed by service supporting gateway 1 for 
10 each of the above location information services. 

C-1. Service supporting tasksfor self-location searching 
service (Fig. 6) 

15 [0081 ] Fig. 6 shows service supporting tasks execut- 
ed by service supporting gateway 1 when a service pro- 
vider 3 provides its user (or locating target person) with 
a certain service (named here as service W) belonging 
to location informational searching service. This service 
supporting tasks includes the following processes. 

STEP Sa1 : User Authentication 

[0082] When a locate-request is sent to service sup- 
porting gateway 1 from a user wishing service W, appli- 
cation middleware server 1 3 of service supporting gate- 
way 1 carries out a user authentication if-the user who 
sent this locate-request is a subscriber of service W. 
[0083] Application middleware server 13 stores sub- 
scriber data of users, namely subscribers of the service, 
for each service which a plurality of client service pro- 
viders 3 provide. The subscriber data has a certification 
information to verify the user validity, information about 
acts allowed to the user. By these data, application mid- 
dleware server 13 carries out user authentication. 

STEP Sa2: Approval 

[0084] When user validity is verified by user authen- 
tication, the user can send a desired request to service 
supporting gateway 1 . Application middleware server 1 3 
sees subscriber data for service W and judges if the re- 
quest from the user is an act allowed to the user. This 
judgement is named here as approval. 

STEP Sa3: Measurement of self-location 

[0085] In a case where a locate-request for searching 
the self-location is allowed to a user of service W, when 
service supporting gateway 1 receives a locate-request 
from the user, it locates the current location of the user 
with a suitable method for the mobile device of the user. 

Step Sa4: Management of the amount of access 

[0086] When service supporting gateway 1 carries out 
self-location searching for service W and registers it in 
location information server 12, service supporting gate- 
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way 1 measures the amount of access for them and 
saves it into an unshown database for charging. This 
management of the amount of access is carried out for 
each service given by service supporting gateway 1 . 

Step Sa5: Change of location representing format 

[0087] Service supporting gateway 1 changes the 
representing format of the user's location information in- 
to a representing format appropriate to service W. For 
example, STEP Sa5 includes a changing process from 
a location information expressed by latitude and longi- 
tude into a location information expressed by address. 

STEP Sa6: Notification 

[0088] Service supporting gateway 1 sends the loca- 
tion information of the user to locating target person or 
service provider 3 that is a provider of service W. 

STEP Sa7: Encryption 

[0089] When sending the location information, serv- 
ice supporting gateway 1 conducts an encryption to en- 
sure security by using Secure Sockets Layer (SSL). 
[0090] Th is encryption is not necessary when the sys- 
tem has security. For example, when service supporting 
gateway 1 and a service provider are connected by a 
private line, encryption is not necessary. The same thing 
can be said in following other services. When security 
is secured in the services, encryption is not necessary. 

C-2. Service supporting tasks for self-location 
registration service (Fig. 7) 

[0091] Fig. 7 shows service supporting tasks execut- 
ed by service supporting gateway 1 when service pro- 
viders provides a certain corporation with a service (re- 
ferred to service X here) belonging to a self-location reg- 
istration service. The service supporting tasks are com- 
prised of a service supporting task for self-location reg- 
istration demanded by a corporate employee (a locating 
target person) and a service supporting task for referring 
to the location information demanded by a corporate 
manager (user). 

<Service supporting task for self-location registration> 
STEP Sb1 : User authentication 

[0092] When service supporting gateway 1 receives 
a locate-requestfrom an employee of a corporation that 
is a subscriber of service X, application middleware 
server 13 of service supporting gateway 1 carries out 
user verification if the locating target person sending the 
locate-request is an employee of corporation which is a 
subscriber of service X. 

[0093] Application middleware server 13 has sub- 



scriber data for each employee of a corporation which 
is a subscriber of service X. This subscriber data in- 
cludes a certification information for verifying validity of 
the corporate employee, information about acts allowed 
5 to the employee. Application middleware server 1 3 car- 
ries out user authentication by using the subscriber da- 
ta. 

STEP Sb2: Approval 

10 

[0094] When service supporting gateway 1 receives 
a request from a locating target person, service support- 
ing gateway 1 judges if the request is for an act allowed 
to the locating target person.. STEP Sb3: Measurement 

15 of self-location 

[0095] When service supporting gateway 1 receives 
a locate-request, it locates a locating target person by 
using locating unit 1 A. This locating process is distrib- 
uted to a locating means suitable to the mobile device 

20 of the locating target person. 

STEP Sb4: Registration 

[0096] Service supporting gateway 1 registers the lo- 
25 cation information, the locating time, the locating meth- 
od, and other additional data obtained in the self-loca- 
tion with location information server 12. 

STEP Sb5: Charging management 

30 

[0097] When service supporting gateway 1 is ac- 
cessed for searching self-location in service X, it stores 
the amount of accesses in the database for charging. 

35 <Service supporting task for location searching> 

STEP Sc1 : User authentication 

[0098] Service provider 3 that provides service X 
40 transmits to service supporting gateway 1 a request for 
referring to location information of an employee of a cer- 
tain corporation that is a subscriber of service X. This 
transmission of request for referring may be carried out 
periodically or when a manager of a corporation which 
^5 is a subscriber of service X requests to a provider of 
service X. What is a trigger of sending to service sup- 
porting gateway 1 a request for referring to location in- 
formation depends on the agreement about service X 
concluded between a corporation and service support- 
so ing gateway 1 . 

[0099] When this request for referring to location in- 
formation is sent to service supporting gateway 1 , ap- 
plication middleware server 13 verifies if the sender is 
a proper provider of service X. 

55 

STEP Sc2: Approval 

[0100] When service supporting gateway 1 receives 
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a request from the provider of service X whose validity 
has been verified, service supporting gateway 1 judges 
whether the request is for an approved act. 

STEP Sc3: Reference 

[0101] In this explanation, service provider3 that is a 
provider of service X has access to location information 
server 12 to see location information of corporate em- 
ployee. Therefore, this request for referring to location 
information is allowed. By this, service provider 3 sends 
terminal identifiers of each mobile device of each cor- 
porate employee as keys. Service supporting gateway 
1 reads out location information for the keys from loca- 
tion information server 12. 

STEP Sc4: Management of the amount of access 

[0102] When service supporting gateway 1 reads out 
the location information to provide service X as this from 
location information server 12, service supporting gate- 
way 1 measures the amount of access incurred during 
the readout and saves it into a database for charging. 

STEP Sc5: Change of location representing format 

[0103] Service supporting gateway 1 changes the 
representing format of the location information read out 
from location information server 12 if necessary. This 
change includes a change from latitude and longitude 
to address (character string) . What kind of change is 
carried out depends on an agreement concluded in ad- 
vance between the provider of service X and service 
supporting gateway 1. 

STEP Sc6: Encryption 

[0104] Service supporting gateway 1 encrypts the lo- 
cation information and sends it to service provider 3 that 
is a provider of service X. 

C-3. Servicesupportingtaskforself-location notification 
service (Fig. 8) 

[0105] Fig. 8 shows service supporting tasks execut- 
ed by service supporting gateway 1 when a service pro- 
vider 3 provides its user (namely a locating target per- 
son) with a certain service (referred to service Y here) 
belonging to self-location notification service. The serv- 
ice supporting tasks are comprised of the following proc- 
esses. 

STEP Sd1 : User authentication 

[0106] When a locate- request is sent from a user 
wishing service Y to service supporting gateway 1 , ap- 
plication middleware server 13 of service supporting 
gateway 1 verifies whether the user who sent the locate- 



request is a subscriber of service Y. 
STEP Sd2: Approval 

5 [0107] When validity of the user is verified, the user 
can send a desired request to service supporting gate- 
way 1 . Application middleware server 1 3 of service sup- 
porting gateway 1 sees the subscriber list for service Y 
and judges whether the request from the user is an act 

io allowed to the user. 

STEP Sd3: Measurement of self-location 

[0108] When it is supposed that a locate- request is 
is allowed to a user of service Y, when service supporting 
gateway 1 receives the locate- request from a user, it lo- 
cates the user by using locating format suitable to the 
mobile device of the user. 

STEP Sd4: Management of the amount of access 

[01 09] When searching the self-location is carried out 
for providing service Y, the amount of accesses (for ex- 
ample, the number of self-location searching) is meas- 
ured and stored in the database for charging: This man- 
agement of the number of accesses is carried out for 
each service given by service supporting gateway 1 . 

STEP Sd5: Change of location representing format 

[0110] Service supporting gateway 1 changes user's 
location information into a representing format appropri- 
ate to service Y. For example, changing from latitude 
and longitude into address (character string) is carried 
out. 

STEP Sd6: Notification 

[01 11] Service supporting gateway 1 sends user's lo- 
cation information to service provider 3 that is a provider 
of service Y. 

STEP Sd7: Encryption 

[0112] When notifying, to ensure security, service 
supporting gateway 1 encrypts the location information 
and sends it. 

C-4. Service supporting task for other person's location 
searching service (Fig. 9) 

[0113] Fig. 9 shows a service supporting tasks exe- 
cuted by service supporting gateway 1 when a service 
provider 3 provides its users with a certain service (re- 
ferred to service Z here) belonging to an other person's 
location searching service. This service supporting 
tasks is comprised of following processes. 
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STEP Se1 : User authentication 

[0114] A user of the service Z sends to service pro- 
vider 3 which is a provider of service Z a searching re- 
quest of the current location of the user's locating target 5 
person. Service provider 3 that received the request 
sends to service supporting gateway a searching re- 
quest for the current location of the locating target per- 
son. Application middleware server 13 of service sup- 
porting gateway 1 carries out user authentication to ver- 
ify the validity of service provider 3 that sent the locating 
request. 

STEP Se2: Approval 

[0115] When validity of service provider 3 is verified 
by the user authentication, service provider 3 is able to 
send a desired request to service supporting gateway 
1. Application middleware server 13 judges if the re- 
quest from service provider 3 is an allowable act. 

STEP Se3: Measurement of other person's location 

[0116] In this explanation, service provider 3 provid- 
ing service Z is allowed to search the current location of 
locating target person of user of service Z. Therefore, 
about a request for the current location from this service 
provider 3, approval for approving this is made. As a re- 
sult, service supporting gateway 1 demands a terminal 
identifier of the mobile device of the locating target per- 
son, pages the mobile device and sends a request for 
locating. As a result, locating unit 1 A of service support- 
ing gateway 1 and the mobile device exchange signals 
for locating the current location of the locating target per- 
son. Then information indicating the current location of 
the locating target person is sent to service supporting 
gateway 1 . 

STEP Se4: User authentication 

[0117] Service supporting gateway 1 verifies the va- 
lidity of the locating target person who sent information 
indicating the current location. 

STEP Se5: Approval of user 

[01 1 8] Service supporting gateway 1 judges if the act 
of locating the current location and registration is al- 
lowed to the locating target person. 

STEP Se6: Measurement of self-location 

[0119] When the result of the judgement is positive, 
service supporting gateway 1 conducts correction of in- 
formation of the current location when necessary (for ex- 
ample, a correction of latitude and longitude when loca- 
tion is carried out using DGPS), and generates location 
information of the locating target person. 



STEP Se7: Registration 

[01 20] Service supporting gateway 1 registers the lo- 
cation information expressed such as by latitude and 
longitude obtained as above, together with the locating 
time, the locating method, and other additional informa- 
tion with location information server 12. 

STEP Se8: Reference 

[0121] Service supporting gateway 1 reads out from 
location information server 12 the location information 
of the locating target person who is searched for by serv- 
ice provider 3. 

[0122] Note that these processes in STEP Se7 and 
Se8 are not necessarily carried out. Service supporting 
gateway 1 may send to service provider 3 the obtained 
location information together with the locating time, the 
locating method, and other additional information. 

STEP Se9: Management of the amount of access 

[0123] When service supporting gateway 1 searches 
other person's location to provide service Z, service sup- 
porting gateway 1 measures the amount of access (for 
example, the number of searching times of other per- 
son's location) and saves it into a database for charging. 

STEP Se10: Change of location representing format 

[0124] Service supporting gateway 1 changes the 
representing format of the location information of the us- 
er into a representing format appropriate to service Z. 
For example, changing from latitude and longitude into 
address (character string) is carried out. 

STEP Sell: Encryption 

[0125] Service supporting gateway 1 encrypts the lo- 
cation information of the locating target person and 
sends it to service provider 3 that is a provider of service 
Z. 

D. Service Charge Collecting System 

[0126] Next, service charge collecting methods used 
in the location information service supporting system of 
the embodiments will be described. There are three 
service charge collecting methods as follows. 

D-1. First Method 

[0127] Fig. 10 is a diagram showing the first method 
of collecting service charge used in the location infor- 
mation service supporting system of the embodiment. 
[0128] In this first method, a user who receives loca- 
tion information service pays the charge for telephone 
calls to the telecommunication carrier, and pays service 
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charge to service provider 3 that provides location infor- 
mation service. 

[01 29] Since service provider 3 uses service support- 
ing gateway 1 when providing location information serv- 
ice, service provider 3 pays the value for it, namely the 
license fee to use the gateway to the owner of service 
supporting gateway 1 . The amount of license fee re- 
quired to use the gateway is calculated based on the 
amount of accesses recorded by service supporting 
gateway 1 in the database for charging. 
[0130] Note that a service charge collecting process 
by service supporting gateway 1 is not necessarily con- 
ducted by service supporting gateway 1 . It is needless 
to say that, for example, a service charge collecting sys- 
tem set up separated from service supporting gateway 
1 may conduct the process by req uest from service sup- 
porting gateway 1. The same thing can be said in the 
following second and third methods and modifications. 

D-2. Second Method 

[0131] Fig. 11 is a diagram showing the second meth- 
od of collecting service charge used in the location in- 
formation service supporting system of the embodi- 
ment. 

[0132] In this second method, an assumption is made 
that service provider 3 connected to service supporting 
gateway 1 directly by a private line distributes to a user 
receiving a self-location searching service a paid infor- 
mation relating to the location of the user via the private 
line and service supporting gateway 1 . 
[0133] In this case, the communication carrier collects 
the charge for telephone calls from its users, monthly 
service charge for service supporting gateway 1 , and 
information service charge for paid information. 
[0134] The communication carrier pays the monthly 
service charge collected from its users to service sup- 
porting gateway 1 , and information service charge to 
service provider 3. 

[0135] Since service provider 3 uses service support- 
ing gateway 1 to obtain location information of users 
when delivering information relating to the location in- 
formation, service provider 3 pays to the owner of serv- 
ice supporting gateway 1 a license fee to use the gate- 
way. 

[0136] Note that service supporting gateway 1 may 
collect information service charge together with collect- 
ing monthly service charge of service supporting gate- 
way 1 directly from users. Then service supporting gate- 
way 1 extracts a license fee to use service supporting 
gateway 1 by service provider 3 from the collected in- 
formation charge, then pays the remained value to serv- 
ice provider 3. 

D-3. Third method 

[0137] Fig. 12 is a diagram showing the third method 
of collecting service charge used in the location infor- 



20 

mation service supporting system of the embodiment. 
[0138] In this third method, advertisements provided 
by unshown advertisers are displayed on the mobile de- 
vice of the locating target person. Service supporting 
5 gateway 1 collects advertising fees from the advertisers, 
and allots a part or all of the advertising fees to license 
fee for the use of the gateway. 

[0139] In more detail, while service supporting gate- 
way 1 is providing location information service to its us- 

io er, it sends data for various advertisements to mobile 
device so that the mobile device displays the advertise- 
ment. Service supporting gateway 1 measures the time 
of displaying the advertisement and sends to the adver- 
tiser a bill based on the measured time. The advertiser 

is pays the fee of advertisement to the owner of service 
supporting gateway 1 . This fee of advertisement should 
be paid fundamentally to the service provider providing 
location information service. 

[0140] \ Then the owner of service supporting gateway 
20 1 extracts the license fee to use the gateway from the 
fee of advertisement. This license fee to use the gate- 
way is calculated based on the number of accesses re- 
corded by service supporting gateway 1 on the data- 
base for charging. The owner of service supporting 
25 gateway 1 pays the remaining value to service provider 
3. The service provider carries out location information 
service using the advertisement fee collected as this. 

E. Modifications 

30 

[0141] As described above, the present invention is 
not limited to the above embodiments, and various other 
forms can be included in its scope. 



[0142] In the above embodiment, locating unit 1 A lo- 
cates mobile devices for various service supporting 
tasks carried out by service supporting gateway 1 . That 
is, in the above embodiment, locating unit 1A has a kind 
of supporting role to service supporting gateway 1 . 
[0143] In this modification, locating unit 1 A carries out 
a locating service independent from service supporting 
gateway 1. Note that locating unit 1A may be installed 
in service supporting gateway 1 as in the above embod- 
iment. Also, locating unit 1 A may be connected to serv- 
ice supporting gateway 1 by a private line, or a network 
connected to service supporting gateway 1 for example 
via the Internet. There can be many conceivable meth- 
ods to connect locating unit 1 A and service supporting 
gateway 1 . In this modification, service supporting gate- 
way 1 collects a service charge for locating on behalf of 
a manager of locating unit 1 A to pay to the manager of 
locating unit 1A. The manager of locating unit 1 A means 
a project-implementing body that provides location serv- 
ice by operating and managing locating unit 1 A and re- 
ceives service charge for it to implement its service. 
[01 44] Service charge collecting methods in this mod- 
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ification are methods described in Figs. 10 to 12 with 
changes of service provider 3 to the manager of locating 
unit 1A. 

E-2. Modification 2 

[0145] In the above embodiment, service supporting 
gateway 1 sends location information of locating target 
person to a destination designated by the service pro- 
vider. This destination includes a mobile device besides 
a fixed terminal such as a personal computer. When 
sending location information, service supporting gate- 
way 1 sends location information via a mobile network 
that gives service to the mobile device. 

E-3. Modification 3 

[01 46] In the above embodiment, while a service pro- 
vider is giving to a locating target person a service re- 
lating to location information, service supporting gate- 
way 1 distributes an advertisement to a mobile device 
of the locating target person. Besides distributing an ad- 
vertisement to the mobile device of the locating target 
person as above, distributing to other destinations des- 
ignated by a service provider may be possible. 

E-4. Modification 4 

[01 47] As a charging method when a service provider 
collects service charge from users, fixed charging is 
possible besides measured charging. Also, it is possible 
to use both. For example, in an information providing 
service, until providing a certain amount of information, 
a fixed charge is used, and after that amount, measured 
charging is used by charging according to the amount 
of information provided. 

E-5. Modification 5 

[0148] In this modification, when carrying out approv- 
al in STEP Sa2 in Fig. 6, STEP Sb2 in Fig. 7, STEP Sd2 
in Fig. 8, or STEP Se5, service supporting gateway 1 
pages a mobile device of locating target person 4. Then 
service supporting gateway 1 sends to the mobile de- 
vice a query if locating can be carried out. When service 
supporting gateway 1 receives a positive answer from 
the mobile device saying that locating can be conduct- 
ed, locating unit 1A locates the locating target person. 
This modification becomes easier-to-use by adding an 
upgrade to a mobile device. That is, a configuration up- 
grade is added to the mobile device as follows; when a 
prescribed setting procedure is carried out, and after 
that when there is the query from service supporting 
gateway 1 , the mobile device automatically returns an 
answer saying that locating can be carried out or that 
locating cannot be carried out. By this, locating target 
person 4 need not conduct a replying operation to a que- 
ry from service supporting gateway 1 ; thereby reducing 



the burden of locating target person 4. 
E-6. Modification 6 

5 [0149] In this modification, location information server 
12 of service supporting gateway 1 stores locating target 
person information containing his or her hobby, family 
structure, and usual traveling method used by locating 
target person in relation with location information. Then 

10 while service provider 3 is giving a location information 
service to locating target person 4, based on locating 
target person information of locating target person 4, 
service supporting gateway 1 selects a advertisement 
suitable for the hobby, family structure, or traveling 

15 method of locating target person 4 to send to the mobile 
device of locating target person 4. 

E-7. Modification 7 

20 [01 50] In this modification, the mobile device of locat- 
ing target person 4 has an emergency button. A user, a 
locating target person, presses this emergency button 
when receiving a self-location notification service such 
as notifying the self-location to an emergency center to 

25 ask for a rescue team. In response to this press of the 
emergency button, the mobile device communicates 
with service supporting gateway 1 for self-location 
searching and self-location communication (refer to 
Figs. 4 and 8). When service supporting gateway 1 ob- 

30 tains the location information by this communication, 
service supporting gateway 1 sends the location infor- 
mation of locating target person 4 to the emergency 
center without using a service provider giving a self-lo- 
cation notification service, and asks to dispatch a rescue 

35 team. 

E-8. Modification 8 

[0151] In this modification, service supporting gate- 
40 way 1 carries out both the processes for self-location 
registration service and self-location notification serv- 
ice. That is, when, for example 5 providing a service of 
asking to dispatch a rescue team as described in above 
modification 7, service supporting gateway 1 periodical- 
's |y obtains location information of locating target person 
4 who receives the service to store in location informa- 
tion server 12. Then when locating target person 4 
presses the emergency button of the mobile device, the 
mobile device sends a self-location searching request 
so accompanying a dispatch request for a rescue team to 
service supporting gateway 1 . Service supporting gate- 
way 1 reads out location information of locating target 
person 4 who is the sender of this dispatch request to 
send to an emergency center together with the dispatch 
55 request. 
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E-9. Modification 9 

[0152] In the above embodiment, when service sup- 
porting gateway 1 gives a self-location registration serv- 
ice, service supporting gateway 1 periodically obtains 5 
location information of locating target person 4 and reg- 
isters it in location information server 12. In this modifi- 
cation, service supporting gateway 1 calculates rough 
moving direction and speed of locating targets person 
from this periodically registered location information of 10 
locating target person 4. Then service supporting gate- 
way 1 sends, as a traffic information, these moving di- 
rection and speed together with location information of 
locating target person 4 to a destination designated by 
a service provider. The destination may be a transpor- 15 
tation organization or a concert provider. Based on the 
traffic information sent from service supporting gateway 
1 as described, the transportation organization is able 
to, for example, estimate an occurrence of traffic jam on 
a certain road and provide the service of delivering in- 20 
formation about detours to mobile devices of locating 
target persons who can be in the traffic jam. Also, the 
concert provider is able to grasp the number of persons 
coming to a concert place based on the traffic informa- 
tion sent as above. 25 

E-10. Modification 10 

[0153] In this modification, when a location informa- 
tion arrives at a designated destination , service support- 30 
ing gateway 1 can make a report about it to a locating 
target person. This modification will be described by us- 
ing services described in modifications 4 or 5. First, a 
locating target person presses an emergency button, 
then locating is carried out and the location information 35 
of the locating target person arrives at a destination of 
the location information of the locating target person, 
namely at an emergency center. When service support- 
ing gateway 1 confirms the arrival of the location infor- 
mation to the emergency center, service supporting 40 
gateway 1 sends to the mobile device of the locating 
target person information indicating arrival. The mobile 
device receives the information, and outputs a charac- 
ter, image, or voice indicating that the location informa- 
tion of the locating target person has arrived at the emer- 45 
gency center. By viewing this, the locating target person 
is able to wait for a rescue team without anxiety. 

E-1 1 . Modification 11 

50 

[01 54] In the above embodiment, location information 
server 12 has a changing function of latitude-longitude 
information into that of an address. In this modification, 
the changing function of location information server 12 
is enhanced. That is, location information server 12 of 55 
this modification has a changing function of changing 
latitude-longitude information into location information 
by following other formats. 



a. neighboring map of the location specified by lat- 
itude-longitude information 

b. telephone numbers of the region specified by lat- 
itude-longitude information 

c. postcodes of the region specified by latitude-lon- 
gitude information 

d. landmark indicating a building orfacilities located 
in a region specified by latitude-longitude informa- 
tion 

e. uniform resource locator (URL) of a site that pro- 
vides information relating to a region specified by 
latitude-longitude information 

f. voice information guiding a shopping center or a 
public facility specified by latitude-longitude infor- 
mation 

[0155] Service provider3 uses this changing function 
of location information server 12 to obtain a location in- 
formation with the desired format and to utilize it for its 
location information service. 

E-12. Modification 12 

[0156] In this modification, service supporting gate- 
way 1 has a multi-language changing function such as 
changing from Japanese to English, from English to 
Japanese, and from Japanese to Chinese. When a serv- 
ice provider want service supporting gateway 1 to send 
location information with a certain language expression 
to the service provider or a designated destination, the 
service provider registers in advance to service support- 
ing gateway 1 in what language the service provider 
wants the location information to be sent. When service 
supporting gateway 1 obtains location information with 
a language expression for a certain service provider, 
service supporting gateway 1 changes the language of 
the location information into a language registered by 
the service provider, and then sends the location infor- 
mation after the language change to the service provider 
or a designated destination. 

E-1 3. Modification 13 

[0157] Among service providers, some periodically 
manage services of buses or trains. This modification is 
aimed at these service providers. For example, a bus- 
service company that is a service provider sets mobile 
devices in one or more buses that is regarded as a lo- 
cating target person. In service supporting gateway 1, 
time tables showing which bus should arrive at which 
bus stop at what time is registered in advance. This time 
table is registered in service supporting gateway 1 by 
bus-service companies. Service supporting gateway 1 
keeps comparing the current time and time tables. 
When service supporting gateway 1 recognizes that a 
time has come when a certain bus should arrive at a 
certain bus stop, service supporting gateway 1 locates 
the mobile device installed in the bus, and sends the 
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location information to a management center designat- 
ed by the bus-service company. The management cent- 
er can grasp a traveling status of each bus based on the 
location information thus sent 

E-14. Modification 14 

[0158] When GPS is used for locating, location infor- 
mation with height information as well as latitude and 
longitude information can be obtained. Therefore, a 
service provider receiving location information with in- 
formation of the height of the location can give a location 
information service for that height. For example, when 
a locating target person is on airplane or climbing a 
mountain , the correct weather information for that height 
is sent to the locating target person; this kind of service 
is conceivable. 

E-15. Modification 15 

[0159] In the above embodiment, service supporting 
gateway 1 provides a locating target person with an ad- 
vertisement given by an advertiser when the service 
provider is giving a service relating to location informa- 
tion. This does not prevent service supporting gateway 
1 itself from becoming an advertiser. 

E-16. Modification 16 

[0160] This modification relates to a large scale net- 
work system with each of a plurality of service support- 
ing gateway 1 being installed in different networks of a 
plurality of networks. In this modification, service sup- 
porting gateway a in network A is able to give location 
information relating service to a locating target person 
to a service provider in network B by receiving a service 
from service supporting gateway b in network B. To il- 
lustrate, for a service provider using network A, service 
supporting gateway b obtains location information of a 
locating target person via network B to send to service 
supporting gateway a. Service supporting gateway a 
sends this location information to a destination desig- 
nated by the service provider. In this modification, ap- 
proval of locating target person is carried out by service 
supporting gateway b in network B where the locating 
target person belongs. Therefore, service supporting 
gateway a in network A does not need to conduct a proc- 
ess for approval. 

E-17. Modification 17 

[0161] In this modification, when there is a locate-re- 
quest, a mobile device sends location information with 
information indicating some kind of status such as nor- 
mal, abnormal or stop to service supporting gateway 1 . 
Service supporting gateway 1 distributes location infor- 
mation to its destination based on the information indi- 
cating the status in the location information. For exam- 
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pie, when location information from a mobile device of 
a bus driver has information indicating normal state, 
service supporting gateway 1 sends the location infor- 
mation to a bus service management center, and when 
5 information indicating abnormal state is included, serv- 
ice supporting gateway 1 sends the location information 
to an emergency center; this kind of distribution function 
may be incorporated in service supporting gateway 1 . 



[0162] In the above embodiment, when, for example, 
a service provider gives information relating to location 
information, service supporting gateway 1 collects from 
users of the service service charge relating to the infor- 
mation provided on behalf of the service provider. How- 
ever, besides the service charge on the information pro- 
vided, when service provider sells a product to its user, 
service supporting gateway may collect the money for 
the product. 



Claims 

25 1. A location information service supporting method 
comprising: 

a location information obtaining service in 
which a location information service supporting 
30 gateway situated between a first network in- 

cluding a mobile network and a second network 
obtains a location information indicating the lo- 
cation of a locating target person via the first 
network and a mobile device accompanied with 
35 the locating target person so that a service pro- 

vider provides a service relating to the location 
of the locating target person; and 
a location information sending service in which 
the location information service supporting 
40 gateway sends the location information to a 

destination designated by the service provider 
via the first or the second network. 

2. A location information service supporting method of 
45 claim 1 , 

wherein, in the location information sending 
service, the location information service supporting 
gateway sends the location information to the serv- 
ice provider. 

50 

3. A location information service supporting method of 
claim 1 , 

wherein the second network includes a mo- 
bile network, and 
55 wherein, in the location information sending 

service, the location information service supporting 
gateway sends the location information to a desti- 
nation designated by the service provider via this 
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mobile network. 

A location information service supporting method of 
claim 1 , 

wherein, on behalf of the service provider, the s 
location information service supporting gateway 
certifies a locating target person or a person who 
receives a service. 

A location information service supporting method of 10 
claim 1, 

wherein, on behalf of the service provider, the 
location information service supporting gateway de- 
termines if locating a locating target person is pos- 
sible. 15 

A location information service supporting method of 
claim 1 , 

wherein, in the location information sending 
service, the location information service supporting 20 
gateway changes the format of the location infor- 
mation into a format suitable for a service that uses 
the location information, and sends to a destination 
designated by a service provider that provides this 
service. 25 

A location information service supporting method of 
claim 1, 

wherein, in the location information sending 
service, the location information service supporting 30 
gateway changes the format of the location infor- 
mation into a format suitable for a service that uses 
the location information, and sends to a service pro- 
vider that provides this service. 

A location'information service supporting method of 
claim 1, 

wherein the location information service sup- 
porting gateway collects a service charge for the lo- 
cation information obtaining service and the loca- 40 
tion information sending service from at least one 
of the service providers, the locating target person, 
or a target person of service by the service provider. 

A location information service supporting method of 45 
claim 1, 

wherein the location information service sup- 
porting gateway accumulates, for each of the serv- 
ice, the number of task processes incurred due to 
the provision of the service, and collects a service so 
charge according to the number of the processes 
from at least one of the service providers that pro- 
vide the service, the locating target person, or a tar- 
get person of service by the service provider. 

55 

A location information service supporting method of 
claim 1 , 

wherein at least one of the location informa- 



tion service supporting gateway or a communica- 
tion carrier that provides a wireless communication 
service to the mobile device collects a service 
charge for a service provided by the service provid- 
er on behalf of the service provider. 

11. A location information service supporting method of 
claim 1 , 

wherein the location information service sup- 
porting gateway provides a mobile device accom- 
panying the locating target person, collects adver- 
tisement fee from the advertiser and pays to the 
service provider the advertisement fee as all or a 
part of the service charge for the service provided 
by the service provider. 

12. A location information service supporting method of 
claim 1 , 

wherein the location information obtaining 
service comprises: 

a step for determining an appropriate locating 

method for a mobile device accompanied with 

the locating target person; 

a step for ordering to locate the locating target 

person to a locating means which locates in a 

determined locating method; and 

a step for obtaining the location information 

sent from the locating means in response to the 

ordering. 

13. A location information service supporting method of 
claim 12, 

wherein the location information service sup- 
porting gateway accumulates the number of task 
processes incurred due to the locating, collects a 
service charge according to the number of the task 
processes from at least one of the locating target 
persons or a target person of the service, and pays 
the service charge to the manager of the locating 
means. 

14. A location information service supporting method of 
claim 12, 

wherein at least one of the location informa- 
tion service supporting gateway or a communica- 
tion carrier that provides a wireless communication 
service to the mobile device collects, on behalf of a 
manager of the locating means, a locating fee due 
to a location by the locating means. 

15. A location information service supporting method of 
claim 1 , 

wherein the location information service sup- 
porting gateway carries out the location information 
obtaining service and the location information send- 
ing service on schedule determined in advance. 
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16. A location information service supporting method of 
claim 1 , 

wherein the location information service sup- 
porting gateway periodically carries out the location 
information obtaining service to acquire a moving 5 
direction and a moving speed of the locating target 
person, and, in the location information sending 
service, sends the moving direction and the moving 
speed together with the location information. 

10 

17. A location information service supporting method of 
claim 1 , 

wherein, in the location information sending 
service, the location information service supporting 
gateway checks the reaching of location informa- *5 
tion to a destination and sends an arrival notification 
to a mobile device of the locating target person. 

18. A location information service supporting gateway 
situated between a first network including a mobile 20 
network and a second network comprising: 

a location information obtaining means for ob- 
taining a location information indicating the lo- 
cation of a locating target person via the first 25 
network and a mobile device accompanied with 
the locating target person so that a service pro- 
vider provides a service relating to the location 
of the locating target person; and 
a location information sending means for send- 30 
ing the location information to a destination 
designated by the service provider via the first 
or the second network. 

19. A location information service supporting gateway 35 
of claim 18, further comprising: 

a means for certifying a locating target person 
or a person who receives a service on behalf of 
the service provider. 

20. A location information service supporting gateway 
of claim 18, further comprising: 

a means for changing the format of the location 
information into a format suitable for a service 
that uses the location information. 

21. A location information service supporting gateway 
of claim 18, 

wherein the location information obtaining 
means determines an appropriate locating method 
suitable for a mobile device accompanied with the 
locating target person, and orders to locate the lo- 
cating target person to a locating means that lo- 
cates in the determined locating method. 

22. A location information service supporting gateway 



of claim 18, further comprising: 

an accumulating means for determining at least 
one of the amount of processes accumulated 
due to obtaining location information by the lo- 
cation information obtaining means or due to 
sending location information by the location in- 
formation sending means; and 
a collecting means for collecting a service 
charge according to the amount of accumulat- 
ed processes from at least one of the service 
providers, the locating target person, an owner 
of the locating means, or a target person of the 
service. 
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